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2z Metofice. Recent decadal variability/trends

Hadley Centre
Latest variability in the NAO

Winter NAQO Ensemble Fredictions

S i -
go! :
2 |r !
3.0 I3
: 'E l!
- . Pl

T T T T S S T

Year

After Scaife et al 2014 Future increase or decline?

Latest Variability in Arctic Sea Ice

Average Monthly Arctic Sea Ice Extent
April 1979 - 2018

TN T T Y ST T T T SO T S B S

93 94 95 96 97 98 99 00 01 02 O3 O4 05 06 O7 OB 09 10 11 |2|3|4|5|E|?|B

. T o155
Does this matter for z
remote climate? 5
=2 15
v
3
o
: 145
k=]
2
=]
= s
E
g
5 135
NSIDC
: 1980 1984 1988 1992 1986 2000 2004 2008 2012 2016

Year

PRI B

National Snow and lce Data Center

Latest variability in tropical storm activity

T T North Atlantic ACE Ind
° l::t‘]lﬁl]f neex u@
300
20 Recent downturn
Last year was
very active
200
B
=150
]
N g | I
100
50
NOAA

Latest variability in the AMO

a) Sea Surface Temperature, 1996-2005

G0N}~

60°N \‘p\.‘

30°N 30°N

M
P - Y -
0w [E] 30°W o= 30°E Q0w [

b) Sea Surface Temperature, 2006-2015

A1
30°W 0

Recent downturn in N Atlantic SST
Relationship with NAO?
Influence on overlying atmosphere?

Robson et al 2016

O = MW &M

K decade?

& fa o



= Met Office
Hadley Centre

Sources of Predictability:
Forcing




= MetOffice Decadal predictions are more skilful
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than seasonal predictions

Years 2-5 (multi-annual) Months 2-4 (seasonal)
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. mPerature Difference ([CE
with respect to the end of the 19th Century
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Recent variations in aerosol Forcing

I Observations

Smith et al, 2016
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Solar variability is related to the winter NAO
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Big global effect of explosive In 2017, looked possible Mt Agung NAO impact of eruptions
tropical eruptions could erupt
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Sources of Predictability:
Variability




= Metofice ENSO prediction beyond 1 year
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= Metne Pacific Decadal Variability

Years 2-5 (multi-annual)
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PDO/IPO is often considered to be stochastically driven
Role of forcings?
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= Metofice  Atlantic Variability
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Quasi-Biennial Oscillation

The QBO is predictable out to years ahead
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But surface teleconnection is not well reproduced

Obs Analysis
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Seaice is predictable months perhaps a few years ahead Some studies suggest lower latitude responses
ice extent ice volume
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Conclusions

- The climate system on annual to decadal timescales is highly multi-

faceted, with out a singe controlling factor
- Prediction skill on these timescales has the following sources:
External Forcings: greenhouse gases, aerosols, solar, volcanic, ozone
Climate variability: ENSO, AMV, AMOC, PDV/IPO, QBO, seaice ...
Initial ocean conditions: Doug Smith will discuss

- Single influences can have different impacts in different locations, e.g.
volcanic eruptions give tropical cooling but can lead to high-latitude winter

warming

- This complexity is a challenge ... but also an opportunity
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Tropical rainfall is important for interannual variability
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Tropical decadal variability affects the
extratropics
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